SUmmARY Forty two children were admitted to this hospital between 1975 and 1980 with severe iron deficiency anaemia and 8 of them also had oedema caused by a low concentration of serum proteins. These 8 patients, aged 8-24 months, and 13 age matched controls were investigated. The patients had excessive faecal loss of 59FeCl or 51Cr-albumin, or both; their jejunal biopsy specimens showed little decrease in the ratio of villous height to crypt depth; and they had fewer intraepithelial lymphocytes and cells containing IgA than controls. They were all treated with an oral ferrous iron preparation and the oedema, hypoproteinaemia, and low haemoglobin concentrations rapidly resolved. These results show that immunologically mediated hypersensitivity is not implicated in iron deficiency anaemia associated with hypoproteinaemia.
Iron deficiency anaemia in infants and small children is often associated with ingestion of cows' milk. Low concentrations of iron in the milk is one reason, if milk is the main food. Wilson et all reported that gastrointestinal bleeding was often caused by cows' milk and that this could be prevented by eliminating the milk or boiling it. Milk proteins may act as antigens and cause immunological reactions in the intestinal tract. We studied a group of 8 infants to determine whether iron deficiency anaemia and hypoproteinaemia were caused by an allergic reaction in the intestine.
Subjects
We studied all children with a blood haemoglobin concentration less than 8 g/dl, evidence of iron deficiency, and a serum protein concentration less than 50 g/l, admitted to this hospital between 1975 and 1980. Of 42 children with severe anaemia (haemoglobin less than 8 g/dl) only 8 met all criteria (Table) . The feeding pattern of these children varied: 6 had been breast fed for 3 months or less, 1 had been breast fed for 5 months, and 1 had been given breast milk exclusively for 9 months (Fig. 1) .
In 2 patients anaemia had developed over a short period of time. Two months before the study their haemoglobin concentrations had been 10.9 and 11 .4 g/dl but these had dropped to 4-1 and 6.3 g/dl respectively. The children's growth before admission to hospital was normal. Laboratory studies showed that case 2 had a high number of eosinophils in peripheral blood. Cases 4 and 6 had precipitins for cows' milk protein. None had gluten antibodies. In 6 patients loss ofiron in the stools was measured by 5 day stool collections 2 days after 0.1 ,uCi, 59FeCl had been given intravenously. The stools were counted on a whole body counter. 5 The mean radioactivity in the stools was 0 97 nCi over 5 days, range 0.5-1.9 nCi. These values are greater than those considered normal using this technique, showing that each of the patients was bleeding from the intestinal tract.
Protein loss into the faeces was studied in 3 children. 51Cr-albumin was injected intravenously and radioactivity was measured by 5 day stool collections. In the 3 children radiolabelled albumin in the stools was 1 9 %, 4.7 %, and 5 % respectively- ov~IX~.
1. Morphometric study of the jejunal biopsy specimens showed minimal changes only: a reduced ratio of villous height to crypt depth because of elongation of the crypts (Fig. 2) . Average villous height of the jejunum was (mean ± SD) 349 On the other hand, in only 1 of the 8 children was the haemoglobin concentration normal (Fig. 3) There is evidence that the hypoproteinaemia is caused by increased intestinal losses of serum protein. The observations in some cases in our study agree with this. 16 The aetiological and pathogenetic events in this disorder are controversial: some believe that nutritional iron deficiency leads to jejunal damage and then protein leakage,6 whereas others suspect that fresh cows' milk causes an adverse reaction in the intestinal epithelium which results in loss of iron and protein.1 7 Intestinal cows' milk allergy and coeliac disease may lead to secondary malabsorption of iron and intestinal loss of iron.5 89 The infant with active coeliac disease or intestinal cows' milk allergy may therefore present with severe iron deficiency anaemia and hypoproteinaemia. These 2 disorders are, however, usually seen together with moderate or severe morphological lesions of the intestinal mucosa and an appreciable increase in the number of intraepithelial lymphocytes. The (Fig. 4) 
